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[Patent Attorney] 

[Name] 

Nakamura Minoru (*7 persons ) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

In bottom part external panel . ocean structure . fishing net or 
other underwater object surface of ship which is under 
incomparison with seawater aspect, various marine organism 
depositing long period antifouling paint composition which 
can be prevented is offered to effective . 

[Means to Solve the Problems] 

As component , monomer which possesses tri organo silyl 
group which is shown withformula below (A ) and that and 
copolymerizable other ethylenically unsaturated monomer 
(B ) with copolymer (1 ). monobasic acid which contains 
carboxyl group (II ) and metal-containing antifoulant (III ) 
isincluded. 

[Chemical Formula 1] 



Claims 

(1)*5£. 

[ft i] 



[Claim(s)] 

[Claim 1] 

(I ) next formula . 

[Chemical Formula 1] 
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II. 
CH,= C-COOSi-Ro 



R< 



(xt*. r, (i N H Xli CH 3 "CfeU . R, s R, &tf 

R4 14. ftXft 1-18 <Igdt;u 

{*(a)cd 1 2 aua±at/«rEm*(t(A) 

SAM. 



2] 

ntris*«{*(A)(D «ME#as{*(i)<7>±" 

[1**31 3] 

«HE*a*(*(i)(c***i-Bh , J*;u#/*> l J;u 

S/^HMfct. -*»»(ii)i=***u4«*;u* 
*2/;uaMkta)jtA<. 0.3-3.0 t»fc4.i»*a 1 
xi4 2 i=ES0>ffi>?ftttttAtt. 

Specification 
[0001] 

[0002] 

[«£*a>tt«] 



one. two or more kinds and aforementioned monomer of 
monomer (A ) which is shown with (In Formula, as for 
R<sub>1 </sub> 5 with H or CH<sub>3 </sub> 3 as for 
R<sub>2 </sub> ; R<sub>3 </sub> and R<sub>4 </sub> : in 
respective independence, it is a group which is chosen from 
group where carbon number 1-18 consists of alkyl group . 
cycioalkyl group and aryl group . ) (A ) with antifouling paint 
composition . which designates that monobasic acid 5 and 
the(III ) metal-containing ant i foul ant . which contain 
copolymer . (II ) carboxyl group of one, two or more kinds of 
copolymerizable other ethylenically unsaturated monomer 
(B ) are included as feature 



Quantity of aforementioned monomer (A ) 9 is 5 - 80 weight % 
of the total monomer of aforementioned copolymer (I ), 
antifouling paint composition . which is stated in the Claim 1 



this invention regards antifouling paint composition in order 
to prevent fact that the marine organism deposits in 
underwater object surface . 



Because various marine organism deposit be able to obstruct 
cruising whoseefficiency is good regarding ship in bottom 
part external panel and ocean structure . fishing net or other 
surface of ship which is under in comparison with seawater 



[Claim 3] 

antifouling paint composition . where ratio with entire number 
of carboxyl groups of carboxyl group which the tri organo 
silyl group which is included in aforementioned copolymer 
(I ) has connectedand entire number of carboxyl groups which 
is included in monobasic acid (II ) is. 0.3 - 3.0states in Claim 
1 or 2 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 



[Claim 2] 



[0002] ' 
[Prior Art] 
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[0003] 

fee 



4<BB***tT#T^*(«7ttf.1*^¥ 5-32433 
7.68467 fik 7-18216 



aspect because durability considerably or other problem 
which becomes short occurs regarding ocean structure and 
fishing net , antifouling paint composition which combines 
various antifoulant as countermeasure is done coating . 

From until recently, there is a dissolving matrix type 
antifouling paint etc which, designatescontaining tin resin 
which hydrolysis is done gradually in insoluble matrix type 
antifouling paint . and seawater which combine antifoulant to 
vehicle component which in seawater consists of rosin of 
solubility in insoluble vinyl resin and alkyd resin , chlorinated 
rubber or other resin and the seawater . as vehicle component 
in representative antifouling paint which is used, combines 
according to need antifoulant . . 

[0003] 

But. because with aforementioned insoluble matrix type 
antifouling paint 9 with rosin antifoulant liquates in seawater , 
not be able to expect antifouling effect which long term 
stability is done, in addition, because insoluble resin 
component which remains in coating forms skeleton 
structure . when it applies to especially ship , abrasion 
resistance of seawater and coated surface increasing, velocity 
decrease. There was a deficiency which fuel cost increase etc 
occurs. 

On one hand, as for aforementioned dissolving matrix type 
antifouling paint , there is a antifouling effect , but there was a 
problem on safety and hygiene and on environmental 
protection . 

Then, antifouling paint which designates resin which contains 
tri organo silyl group as antifouling paint which cancels 
problem of aforementioned dissolving matrix type antifouling 
paint , as binder has been developed, (for example Japan 
Examined Patent Publication Hei 5-32433 number and Japan 
Examined Patent Publication Hei 7-68467 number. Japan 
Unexamined Patent Publication Hei 7- 1 82 1 6 number or other . 
disclosure reference). 

With coating which is formed from said antifouling paint , 
gradually tri organo silyl group the removal doing in seawater 
with hydrolysis , free carboxyl group occurs, in order 
to increase hydrophilicity , coating , reaches point where 
dissolution characteristic (polishing property ) isshown 
vis-a-vis seawater . 

But as for antifouling paint which designates resin which 
contains the tri organo silyl group as binder . when 
metal-containing antifoulant is combined, tri organo silyl 
group hydrolysis after doing, was easy to react with carboxyl 
group which it occurs, as aresult to polishing property of 
coating adverse effect caused, it understood thatit has 
possessed deficiency where often you can see that antifouling - 
property decreases gradually. 
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[0004] 



[0005] 

*S£tt<t, $B£*l»>f *]£££fc.|*>f & 

ttoT.**WI4*(l)a, 

[0006] 

[ft 2] 



[0004] 

[Problems to be Solved by the Invention] 

this invention overcomes deficiency of conventional 
antifouling paint . in bottom part external panel , ocean 
structure s fishing net or other object surface of ship which is 
under in comparison with seawater aspect various marine 
organism depositing in effective . long period designates that 
paint composition which canbe prevented is offered as 
objective . 

[0005] 

[Means to Solve the Problems] 

As for these inventors , as for result of researching in order to 
solveaforementioned problem . Because coating melts in 
antifouling paint which includes copolymer and the 
metal-containing antifoulant which contain tri organo silyl 
group . gradually in seawater furthermore by adding 
monobasic acid which contains carboxyl group . in after paint 
film formation . theknowledge that was acquired long-term 
maintenance is possible stainproofing performance . 

this invention is something which is completed on basis of 
this knowledge . 

Therefore, as for this invention. Formula (I ), 
[0006] 

[Chemical Formula 2] 



I 



CH,= C-COOSi-R3 



[0007] 

(3:*, R, 14. H XI4 ch 3 r*fey. R 2 * R3 Stf 

Sft(A)(D i axii 2 «ei±ai/K***(A) 

(B)(7) l mJLlt 2 fIBL±t(0*M^<*. (II)A^ 



[0007] 

one. two or more kinds and said monomer of monomer (A ) 
which is shown with (In Formula, as for R<sub>l </sub>, 
with H or CH<sub>3 </sub>, as for R<sub>2 </sub> 5 
R<sub>3 </sub> and R<sub>4 </sub>, becoming independent 
respectively, it is a group which is chosen from group where 
carbon number I — I S consists of the alky I group . cycloalkyl 
group and aryl group . ) (A )with antifouling paint 
composition which designates that monobasic acid . and (III ) 
metal -containing antifoulant , which contain copolymer . (II ) 
carboxyl group of one. two or more kinds of copolymerizable 
other ethylenically unsaturated monomer (B )are included as 
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[0008] 

JUT, *»wi=oivc\ SMffldKWf*. 



*ft{*(A)$S?-r±IH5Elcj3lt5. R, , r 3 si; 
R 4 li. tti€tL»AI^ Stilt* l— IS ffl<Z)7JU 



ft. n-^;uS. -TV^>;US> sec-^JUX. t- 

:7^;uS. 'O^jutt. ^v;H, ^^>ju 
KfyJH, MJ^vJUg. fh7fyib 

[0009] 

Sic, 7«J— ;u»i:LTIi. MtlI*. ?x-jug 
±EMJ*;u*VvU;i/Sl±. ±12 R, . R 3 



K-r vJUv'J^^'JU— k y^^y^D^ 
v;i/i/M;u7£«JU— k v^^;u7?x~;uvU;u 



feature is offered. 
[0008] 

[Embodiment of the Invention] 

Below, concerning this invention , you explain in detail. 

monomer which possesses tri organo silyl group which is 
shown with for example above Formula (A )with, said 
monomer (A ) with in organic solvent . under polymerization 
initiator existing following copolymerizable other 
ethylenically unsaturated monomer (B ), to or other 
conventional method which is polymerized.copolymerizing, it 
produces copolymer (I ) which becomes binder whichis used 
with this invention . 

In above Formula which shows monomer (A ), R<sub>2 
</sub>, R<sub>3 </sub> and R<sub>4 </sub> ; in 
therespective independence, are chosen from group where 
carbon number 1-18 consists of alkyl group . cycloalkyl 
group and aryl group . 

As alkyl group . it is possible to be something which diverges 
even with straight chain . 

As alkyl group . concretely, ideal you can list for example 
methyl group and ethyl group , propyl group . isopropyl 
group , n : butyl group . isobutyl group , s-butyl group . t-butyl 
group , pentyl group . hexyl group , heptyl group . octyl 
group , nonyl group . decyl group . undecyl group , dodecyl 
group 5 tridecyl group . tetradecyl group or other alkyl group 
bitterly. 

As for desirable alkyl group . carbon number 3 for example 
1-8 is thing. 

[0009] 

As cycloalkyl group , you can list to ideal for example 
cyclohexyl group and cycloheptyl group , cyclooctyl group , 
cyclo nonyl group etc. 

Furthermore, you can list to ideal for example phenyl group 
and naphthyl group etc as the aryl group . 

Above-mentioned tri organo silyl group can select 
above-mentioned R<sub>2 </sub> ; R<sub>3 </sub> 
andvarious combinations of R<sub>4 </sub>. 

Concretely, dimethylbutyl silyl acrylate , dimethyl hexyl silyl 
acrylate , dimethyl octyl silyl acrylate , dimethyl decyl silyl 
acrylate , dimethyl dodecyl silyl acrylate , dimethyl 
cyclohexyl silyl acrylate . dimethylphenyl silyl acrylate . 
methyl dibutyl silyl acrylate . ethyl dibutyl silyl acrylate , 
dibutyl hexyl silyl acrylate . dibutyl phenyl silyl acrylate . 
tripropyl silyl acrylate , tributyl silyl acrylate . triphenyl silyl 
acrylate etc; and methacrylate etc which corresponds tothese 
making representative ones, monomer (A ) as, it is listed. 
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[0010] 

m«ft(B)i*, ±iem*(*(A)i:flfffl*+L'Sct 
ta-ea&y* *a>Ey-e. ma{*(A) < hs a ^ r ^ 



.C0>J:5«:*«(*(A)fcLli.«iLtf.>WUT^ 
■JU-h^ X^UT^'JU— k ^Pt°;UT^'J 
b— k ^JUT^'JU— k ^VJUT^'JU- 
k *^^;UT^'JU— k Xt-T'J^^'JU— 
k v^P^v^T^UU— k 2-tKP+vX 

^uy^uu-k v>^JU7=yx^;u7^'Jb 

-k T^'JJUTSk TWO-h l ))\**f:&XfZ 
;uy^;ux— tju. tfx;ux^;i,x— tf- 

toon] 

1000-100000. **(C 5000-50000 t?Z><DtiW£ 
1 000 5fc3S<B»£. WBtt A< 

fey. iooooo .ty**^**. w^t±> us 



(B)(Da«ffl^li. ffJS.f*\ (5:95H80:20). » 
*L<l*(20:80H65:35)A<BS"Cfe4o 



[00 1 2] 

X-COOH 

(xt*. XI4. 7;u4^ug. t;i^x;us % v^p 



1999-12-7 



[0010] 

If monomer (B ). being something which is used in order to 
adjust the polishing property , consequently . anti fouling 
effect of copolymer which is acquired above-mentioned 
monomer (A ) withby being jointly used, ideal, in limit, 
monomer (A ) with issomething which possesses 
ethylenically unsaturated bond which it copolymerizes, you 
canuse various monomer . 

monomer a this way (A ) with it does and. for example methyl 
aery late and ethyl aery late , propyl aery late . butyl aery I ate , 
hexyl acrylate , octyl acrylate . stearyl acrylate . cyclohexyl 
acrylate . 2- hydroxyethyl acrylate , dimethylamino ethyl 
acrylate . aery lam ide , acrylonitrile etc: and 
methacrylate :vinyl acetate . vinyl methyl ether . vinyl ethyl 
ether . vinyl pyrrolidone etc which corresponds to these 
making representative ones : it is listed. 



[0011] 

As for weight average molecular weight of copolymer (I ), for 
example 1000-100000, it is desirable especiallyto make 5000 

- 50000. 

When weight average molecular weight is under 1000, 
because polishing property' is too large, there isa tendency 
where long period anti fouling property decreases, when on 
one hand, it is larger than 100000, there is a tendency where 
polishing property , anti fouling effect decreases. 

monomer which copolymer (I ) configuration is done (A ) and 
as for weight proportion of monomer (B ) s for example (5: 95) 

- (80: 20), preferably (20: 80) - (65: 35) is suitable. 

When ratio of monomer (A ), is smaller than aforementioned 
range, because polishing property decreases, when there is a 
tendency where anti fouling effect decreases, is many 
conversely because polishing property is too large, there isa 
tendency where long period anti fouling property is inferior. 

monobasic acid which is shown with formula below for 
example monobasic acid whichcontains carboxyl group which 
is used with this invention (II ) as, can be listed. 

[0012] 

X-COOH 

(In Formula, X is alkyl group , alkenyl group . cycloalkyl 
group , cycloalkenyl group and aryl group . ) 
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x^;ug N ^nt^uS, ^v^nt°;u 
8, n-?>;uS, -f v^jus. sec-^>;uS, t- 
7^)i&. ^>^;uS. 

f>iH, ^7>-rf> 
Kfyil.i, F'Jt'v^Ss fh7fy;i. 

[0013] 

v^PT;u^~;uSi:LT^. ±fEv^P77Mr 

Trfx^>it£«/£-f 6il 
Mlc, 7'J-JU*i:LTId\ «;Lli\ 7x~;uS 

[0014] 

£<D*5ft--**iM:LTI4, attain!** BEB 
^pt°*>it. Bit. -<vB«, ^mit. *v 
x^>h!L *^g;i/». * 

it, h'Jxv;HS, a«jx^>It, ^>$fvJI/ 
it. /n 0 jus^>K, ^^fv;i/i, x^T'J> 
it, T^^it. uy-juit. y-/ 

U>it. tb-Oi, 77*K>it. #LiL tM'J 
>it. v^JHtit. v^D^^r-9->*;i/7p> 
it. 12-LKp*vx^7'J>BL 7;i,tDiti, 
*D;uftB % /<;Ufcf>fc % Ttfx^>lL i-Z^f 



group . cycloalkenyl group and aryl group . ) 

Here, alky I group may be something which diverges even 
with straight chain . 

As alkyl group , concretely, you can list to ideal for example 
methyl group and the ethyl group , propyl group , isopropyl 
group . n- butyl group . isobutyl group . s-butyl group . t-butyl 
group . pentyl group . hexyl group . heptyl group . octyl 
group . nonyl group , decyl group . undecyl group . dodecyl 
group . tridecyl group . tetradecyl group or other alkyl group . 



As for desirable alkyl group , carbon number , for example 
1-18 is thing. 

alkenyl group may be something which diverges even with 
straight chain . 

As alkenyl group . you can list alkenyl group which 
corresponds to for example above-mentioned alkyl group . 

[0013] 

[shikiroarukiru ] As basis, ideal you can list for example 
cyclohexyl group and cycloheptyl group , cyclooctyl group . 
cyclo nonyl group etc bitterly. 

As cycloalkenyl group . ideal you can list those which 
correspond to theabove- mentioned cycloalkyl group bitterly. 

In addition, those of ring system which several cycloalkyl 
group condense, configuration is done ring system etc which 
can list for example abietic acid . 

Furthermore, you can list to ideal for example phenyl group 
and naphthyl group etc as the aryl group . 

Furthermore, above-mentioned each functional group to 
option may possess substituent . 

You can list for example halogen atom (chlorine s bromine . 
fluorine atom etc) and, methyl group , ethyl group or other 
lower alkyl group . hydroxy group etc as substituent a this 
way. 

[0014] 

Concretely, there is a acetic acid and a propanoic acid . 
butanoic acid , isobutyric acid . valeric acid , isovaleric acid . 
caproic acid , enanthic acid , caprylic acid . pelargonic acid 5 
capric acid . undecyl acid . lauric acid , tridecanoic acid , 
myristic acid , pentadecanoic acid ; palmitic acid . heptadecyl 
acid , stearic acid . nonadecanoic acid , arachidic (eicosanoic ) 
acid . linolic acid , linolinic acid , oleic acid , arachidonic 
acid . lactic acid , pivalic acid . dimethyl acetic acid . 
cyclohexanecarboxylic acid . 1 2-hydroxystearic acid , 
fluoroacetic acid , chloro acetic acid , [parubin ] acid . abietic 
acid , naphthenic acid etc as the monobasic acid a this way. 
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ctt6<D*«**R6s*H*, mare* xi* 2 a 

[0015] 

■**i»>fMKn©#*i»sf*i«»ffl"r*c 

2A5,6-i L h J 7^PP-rV7?^n~h l J;U.TvJ,N-vy 

^u^pp^xx;^^ 4.5-v^nn-2-N-^-^ 

**;i/*3j-p$;U-f£h\ N-(3,4-Vy*PP?xX 
;i/)-KN-v^fjl/B«, 2.4.6-HJv , PP7xx,iU 

[0016] 

»*-*»d#(l)l±. 15-70 M%* #*L< 
I*. 20-50 fiS%*<2§ ^T*fc3o 



l^T. a*. 30-95 »*L<tt. 60-85 H 



With alone , or 2 kinds or more combining, you can use these 
monobasic oxide . 

metal-containing antifoulant (III ) which is used with this 
invention can use various metal-containing antifoulant 
whichare used for antifouling paint from until recently 
without especial lyrestriction. 

When embodiment is listed, copper suboxide and basic 
copper carbonate . thio cyanide copper , copper hydroxide , 
[rodan ] cuprous , manganese ethylenebis (dithiocarbamate ). 
the zinc dimethyldithiocarbamate . zinc ethylenebis 
(dithiocarbamate ). there are 2 -pyridine thiol -1- oxide zinc 
etc. 

With alone . or 2 kinds or more combining, you can use these 
metal-containing antifoulant . 

[0015] 

Various antifoulant other than above-mentioned 
metal-containing antifoulant can be jointly usedin paint 
composition of this invention according to need. 

When concrete example is listed, 2 -methylthio -4- t-butyl 
amino -6-cyclopropyl amino -s-triazine and 2, 4, 5 and 6 
-tetrachloroisophthalonitrile . N; N- dimethyl chlorophenyl 
urea , 4, 5-dichloro -2- N- octyl -3 (2 H ) iso thiazolone 5 N- 
(fluoro dichloro methylthio ) phthalimide , N- (3 and 4 
-dichlorophenyl ) you can list -N, N- dimethylurea . 2, 4, 
6-trichlorophenyl maleimide etc. 

Furthermore; extender and coloring pigment . plasticizer , 
anti-foaming agent . antisettling agent , leveling agent or other 
various additives , in addition resin , organic solvent etc can 
becombined in antifouling paint composition of this invention 
as component other than according to need . above-mentioned 
each component . 

[0016] 

antifouling paint composition of this invention , 
aforementioned copolymer (I ). monobasic acid (II ) 
anddesignates metal-containing antifoulant (III ) as essential 
ingredient . in paint solid component , as for copolymer (I ), 
1 5 - 70 weight % ; preferably , 20~50weight % are suitable as 
proportion . 

As for paint solid component , it is suitable usually, to be 30 - 
95 weight %, preferably s 60~85weight % on thebasis of 
weight of antifouling paint composition . 

Therefore, other than of solid component of antifouling paint 
composition consists of solvent .can list for example xylene , 
toluene or other hydrocarbon . methylethyl ketone 9 methyl 
-butyl ketone or other ketone . ethylacetate . methyl acetate or 
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»*L<tt(0.5-1.5)tft*J:^*a^A<iSa-efc 

So 

[0017] 

$B£5i»^*i(w)a>*i*^ &**s»#a>s 

*»*#(I)4<«rEKHJ:y*&l^, * 
*BS*«II^H^^|ft?5S!l(ii])<Dj|A<'>ft<ft 



T-rsigsii. s^-eiifci^ ^a^^(i)* 

tf6P#ttli£fcU £B<7>»S13:£li*-f 4fc 
[0018] 

4L^t|»«tt3ft««T-r4ttfil=*y, ifilc£i* 



yBB-r*. 



c<DJ:5lcBBLfc*J6MC0|»SB»«fi6* 
30 m-300/i m 0)B»l-&4«k5l^fli-rS 
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other ester type , ethyl ether , butyl ether or other ether etc as 
solvent . 

As for monobasic acid (II ), entire number of carboxyl groups 
which is included in monobasic acid (II ) vis-a-vis entire 
number of carboxyl groups of carboxyl group which tri 
organo silyl group which isincluded in copolymer (1 ) has 
connected, (0.3 - 3. 0) s preferably (0.5 -1.5) with, thekind of 
ratio which becomes is suitable, 

[0017] 

As for quantity of metal-containing antifoulant (III ), usually. 
10-60 weight %. preferably 20-50weight % aresuitable on 
basis of weight of paint solid component . 

Furthermore, when copolymer (I ) is less than aforementioned 
range, when strength as original coating is not acquired, is 
many converselyquantity of metal-containing antifoulant (III ) 
decreases relatively, there is a tendency where antifouling 
property decreases. 

In addition, when monobasic acid (II ),~is less than 
aforementioned range, when there is a tendency where 
antifouling property decreases, is many conversely strength of 
coating becomes bad. crack etc to occur is a tendency which it 
becomes easy. 

When quantity of monobasic acid (II ) is small, cause where 
antifouling property decreases is not certain, tri organo silyl 
group in copolymer (I ) reacts, hydrolysis after doing, 
carboxyl group and metal-containing antifoulant (III ) which 
it occurs partially for sake of inhibition it does solubility of 
coating is presumed. 

[0018] 

In addition, when metal-containing antifoulant (III ), is less 
than aforementioned range,when there is a tendency where 
antifouling property decreases, is many converselythere is a 
tendency where strength of coating decreases. 

With ball mill and disperser or other conventional paint 
production device , lumping together or dividing 
theaforementioned component , or, it manufactures 
antifouling paint composition of this invention , by blending 
doing. 

this way in order that way, or for paint workability to become 
good with solvent , application it does antifouling paint 
composition of this invention which ismanufactured, in ship 
and ocean structure or other object viscosity adjusting after 
doing, with airless spray coating , air spray coating , roller 
coating , brush coating etc. 

It is desirable furthermore, as for antifouling paint 
composition of this invention , afterdrying in order to become 
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[0019] 

immm] 

bit, *fem&mm\z&) % mic 
<*«*i*(i)-i ai/(D-2 &tf#xx*s£<* 

"JTJWJMWJis—h 60 a. j^m^'J 

U— h 40 Sf Xtf 7 W V7>P-h'J;U 3 g|5CD;I 

U> 10»a>S**£ 1 HtlHAMfTJSTL* SUE 
*-fr.*a^*(i)-i ©r7-x*B«Lfc. 

[0020] 



[0021] 

[Si] 

X£S£<* -1 -2 h'J-n- 

^;Uv'J;i/ 60 



film thickness of approximately 30:mu m ~300;mu m . 
application to do. 

[0019] 

[Working Example(s)] 

Below, this invention furthermore is explained in detail with 
Working Example . 

Furthermore, "part" and "%" in Working Example 
show weight as the standard . 

While inserting xylene 90 section in (copolymer (1 ) - 1 and 
(1 ) - manufacturing varnish of 2 and containing tin 
copolymer j mixer , thermometer and four-neck flask 
whichinstalls circulation tube , maintaining temperature at 
100 deg C, 3 hours applying tri- n- butyl silyl methacrylate 60 
section, methyl methacrylate 40 section and blend of the 
azoisobutyronitrile 3 part to that, agitating, dripping, it 
reacted. 

1 hour retention later, 1 hour applying blend of 
azoisobutyronitrile 1 part . xylene 10 part , itdripped. reacted, 
copolymer (I ) - manufactured varnish of 1. 

[0020] 

Other than modifying in component which is shown in Table 
1 , the copolymer (1 ) - varnish of 2 and containing tin 
copolymer was manufactured tosimilar. 

[0021] 

[Table 1] 

Table 1 (unit : section) copolymer (I ) copolymer (1 ) 
containing tin copolymer -1 varnish -2 varnish varnish tri- n- 
butyl silyl 60 











[metakurireeto ] 






55 




tri - isopropyl silyl methacrylate 


55 








65 


tri - n- butyl tin methacrylate 


65 




40 


30 


15 


methyl methacrylate 


40 


30 


15 


X^U7$'JU-h 




15 
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ethyl aery late r 




15 










20 


butyl aery late 






20 




3 


3 


3 


azoisobutyronitrile 


3 


3 


3 




90 


90 


90 


xylene 


90 


90 


90 




1 


1 


1 


azoisobutyronitrile 


1 


1 


1 




10 


10 


10 


xylene 


10 


10 


10 




50 


50 


50 


solid component (% ) 


50 


50 


50 


**£<*0M¥i$J»^M 2500 


00 


000 


weight average molecular weight 2500 of copolymer 


00 


000 



[0022] 

c*it« i~3 atf tttfcfli n2]juto>S2i^l 
K2 o>vsmiti&m&Ltz. 

^mmm 300 u m iifcsjoKxrx^u- 

<fflgteiigS>P-$— R^(25 deg C. 15 /^h) 



[0022] 

composition which is shown in Table 2 below {Working 
Example 1-3 and Comparative Example 1-2 J kneading 
dispersion was done,anti fouling paint of Working Example 
1-3 and Comparative Example 1-2 was produced. 

These each antifouling paint , in order in steel plate which rust 
prevention paint application isdone, to become dry film 
thickness 300;mu m . air spray coating it did, dried. 

polishing property it tested concerning test plate which it 
acquires, and it tested antifouling property . 

Result, is shown respectively in Table 3 . 

Furthermore, each it tested, on basis of following method . 

film thickness was measured after {polishing property test} 
rotor test (25 deg C, 15knot ), due to micrometer .difference 
of film thickness before testing was calculated. 

In {antifouling property' test) Mie Prefecture Toba city Toba 
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3:KH*lZj»L^5-fA(DftHt*<B»6#l*. 

[0023] 
[*2] 
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bay. test plate was sunk in underwater.coating external 
appearance was observed. 

evaluation standard 

It cannot recognize deposit in 5:test plate . . 

It can recognize deposit of thin slime in 4:test plate . 

It can recognize deposit of thick slime in 3:test plate . 

It can recognize deposit of 2:large type animals and plants . 

It can recognize of 1: large type animals and plants deposit 
mainly. 

[0023] 

[Table 2] 



^2 untt:0) mnrntfL m 



itmm 12312 



Table 2 (unit : section) paint composition Working Example Comparative Example 1 2 312 



copolymer (I) - 1 varnish 



40 



40 



40 



40 



40 



40 



copolymer (I) - 2 varnish 



40 
40 



Containing tin copolymer varnish 



40 



40 



oleic acid 



15 



15 



15 



15 



10 



palmitic acid 



10 



wmtm 



40 



40 



40 



copper suboxide 



40 



40 



40 



40 



40 



40 



40 



zinc pyrithione 



2 
2 

To" 



2 
2 

To" 



10 



10 



10 
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rouge 



talc 



xylene 



*;U7f?+v;uSJt;i 1) 1.3 1.2 0.9 0 0 ai)*M^i*lc#*4i4hU^-;u*VvUjUttA<e^Lri^ft*;U7K* 



10 



10 



10 



tri organo silyl group which is included in carboxyl group ratio Note 1) 1.31 .2 0.9 0 0 Note 1) copolymer has 
connected : entire [karuboki ] 



In [shiru ] cardinal number 



It does 



1 salt 



Entire [ka ] 



[kishi ] 



it 



Ratio 



[0024] 
[S3] 

S3 

12312 

3*3 30 35 28 33 22 
fflB14(/im)6*3 58 72 55 58 47 
9>rfl 85 100 80 70 74 



[0024] 
[Table 3] 
Table 3 

Working Example Comparative Example 
1,231 2 

3 months 30 35 28 33 22 

polishing property (;mu m ) 6 months 58 72 55 58 47 
9 months 85 100 80 70 74 







12*3 114 


5 


8 


1 


7 






12 months 1 14 


5 


8 


1 


7 






3*3 


5 


5 


5 


5 


5 






3 months 


5 


5 


5 


5 


5 






6*3 


5 


5 


5 


5 


5 






6 months 


5 


5 


5 


5 


5 




9*3 12*318*324*3 


5554 


5554 


5554 


5433 


5554 


antifouling property 


9 months 12months 18months 24months 


5554 


5554 


5554 


5433 


5554 



[0025] 



[0025] 
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V>lV&&mmW 1-3 14, t£*<7>«*Lfcl*j5te£ 



^Ui^JtlxtfiJ l 14, Pgtt&aBiS tttfS&o 
[0026] 
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Sort of clear. Working Example 1-3 which is a antifouling 
paint composition of this invention is known from Table 3 
conventional as antifouling paint which possesses antifouling 
property which issuperior ; but it had possessed polishing 
property and long period antifouling property which are 
equalto Comparative Example 2 which contains tin which has 
problem on the safety and hygiene . 

On one hand, as for Comparative Example 1 which does not 
combine monobasic acid whichcontains carboxyl group . 
polishing property and antifouling property were inferior. 

[0026] 

[Effects of the Invention] 

As for coating which is formed, polishing property of coating 
is good from antifouling paint composition of this invention , 
fact that various marine organism deposit can beprevented in 
effective , long period . 
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